Abstract: Two-way relay network (TWRN) was introduced to realize high-data rate transmission over the wireless frequency-selective channel. However, TWRC requires the knowledge of channel state information (CSI) not only for coherent data detection but also for the self-data removal. This is partial accomplished by training sequence-based linear channel estimation. However, conventional linear estimation techniques neglect anticipated sparsity of multipath channel. Unlike the previous methods, we propose a compressive channel estimation method which exploit the sparse structure and provide significant improvements in MSE performance when compared with traditional LSbased linear channel probing strategies. Simulation results confirm the proposed methods.
Introduction
Recently, TWRN, where two terminals, 1  and 2  , exchange information based on the assistance of a relay node, have been intensively studied due to their capability of enhancing the transmission capacity and providing the spatial diversity for single-antenna wireless transceivers by employing the relay nodes as "virtual" antennas [1] . Because of demodulation and coherence detection of each terminal, not only needs to know the channel state information (CSI) from RN to itself but also the CSI from the other terminal to RN. Channel estimation methods have been proposed in [1] , the authors considered optimal training sequence design and linear channel estimation methods based on the supposition of dense taps of frequency-selective fading channel. However, some physical channel measurement verified the wireless fading exhibit cluster or sparse property [2] . Suppose we use same training resource, and we can also exploit the channel sparsity, In this paper, we propose sparse channel estimation for TWRN with CoSaMP algorithm [3] . Simulations results verify the propose method in section 4. Notation: In this paper, the superscript T stands for transposition. Bold capital letters denote a matrix where bold small letters indicate a vector. 2  denotes 2  norm.
TWRN Channel Model
Consider a typical TWRN transmission model where the two users, 1  and 2  , exchange information depending on the assistant of an relay is shown in Figure 1 . The relay and two users' terminals are assumed to have one antenna each. Let channel vectors 1 h and 2 h be the deterministic (but unknown) sparse impulse responses of the frequencyselective fading channels between terminals to relay. Each coefficient of 1 h or 2 h is modeled as a zero-mean complex Gaussian random variable with variance of
. These coefficients are complex and independent in between. We use 1
x to denote the training sequence transmitted from 1  . The counterpart from 2  is defined as 2 x . The power constraints of the transmission is
, where P is the average transmitting power of 1  and 2  , respectively. The received signal at RN at first time slot is
where * denotes discrete-time convolution, r n is a complex Gaussian noise with zero mean and covariance matrix { } ( 1)
The received signal in (1) is then amplified by a relay factor
and broadcasts it. Without loss of generality, we only consider the channel estimation problem at 1  , while the discussion over 2  , can be made correspondingly. The received signal at 1  can be written as follows:   g h h denote channel convolution vector. According to the circulant matrices theorem [4] , system model (3) can be changed as 
Sparse Channel Estimation
On TWC sparse channel estimation, which differ from nonrelay channel estimation by using CoSaMP algorithm in [5] .
We not only consider the sparse channel estimation problem, but also combine the training sequence when the user 1 and user 2 send the training sequence to relay node. According to the above (4), the detail of the sparse channel estimation can be implemented by CoSaMP [3] as follows: 
Simulations and Conclusions
In this section, the mean square error (MSE) performance of the proposed method will be evaluated by simulations. For the purpose of comparison, the MSE performance of other existing algorithms such as LS channel estimation (CE) algorithms and ideal channel estimation (LS-based known position of dominant taps) will also be evaluated. The simulation parameters are given in Table. 1. We suppose that the channels have the same length. Because of the signal robust transmission in a data block, we model the channel as frequency-selective block fading. Hence, we insert a pilot in a data block Fig.2 shows that MSE performance of proposed method is close to ideal CE and better than LSbased method. Thus, our proposed method is very effective for TWRN channel estimation. 
